Rabies is rare in swine and there are few reports on the epidemiologic, clinical and pathologic characteristics of the disease in this species. In an outbreak of swine rabies transmitted by a dog in China the main clinical signs were aggressiveness and other cerebral signs (9). In USA, in 10 cases of rabies transmitted by wild animals, mainly raccoons, mongoose and skunks, clinical signs were fever, aggression, restlessness, ptyalism, anorexia, head rubbing, progressive paralysis, depression, and vocalization (5).

In Brazil there are several reports of identification of rabies virus in swine mainly from the states of Pará (2), Tocantins (18), Goias (8), Mato Grosso (15) Rio Grande do Sul (21) and São Paulo (17), but there are no reports on the epidemiology, clinical signs and pathology of the disease in this species. Some of those viruses were originated from dogs (8) and others from vampire bats (2). The objective of this paper is to report, for the first time, the epidemiology, clinical and pathology of an outbreak of rabies transmitted by vampire bats in swine.

In June 2009, the Pathology Section of the Veterinary Animal Hospital belonging to the Federal University of Campina Grande, state of Paraíba, received two pigs presenting neurological signs. The two animals were raised in a piggery with other 28 pigs of different ages, in the municipality of Mãe D'água, in the semiarid of Paraíba. Both animals were submitted to euthanasia and necropsied. Samples of tissues from the thoracic and abdominal cavities, the whole brain and spinal cord of a pig, and half brain and spinal cord of another pig were fixed in 10' buffered formalin. The tissues samples and samples of transverse sections of the CNS including the spinal cord (cervical, thoracic and lumbar), cerebellum, cortex, cerebellar peduncles, medulla oblongata, pons, rostral and caudal colliculi, hippocampus, thalamus, basal nuclei and internal capsule were embedded in paraffin, sectioned in 4-5 µm slices and stained with hematoxylin- eosin for histological examination. The trigeminal ganglia from Pig 2 were also studied histologically.

From Pig 2, fragments of the CNS including the spinal cord (cervical, thoracic and lumbar), cerebellum, cortex, cerebellar peduncles, medulla oblongata, pons, rostral and caudal colliculi, hippocampus, thalamus, basal nuclei and internal capsule were examined for rabies through the direct fluorescent antibody test (FAT) and mouse inoculation test (MIT). For the MIT, the suspensions were individually macerated and diluted to make a 20' suspension (weight/volume) with a solution of sterilized distilled water containing 2' (v/v) rabbit sera, penicillin (500 UI/mL) and streptomycin (1,560 UI/mL). After centrifuging at 2,000 G for 10 minutes, a volume of 0.03 mL was inoculated intracerebrally in groups of ten mice, according to Koprowski (10). Mice were daily observed for 30 days for rabies signs, and the confirmation of rabies was by the FAT. Mice used for diagnostic and virus isolation procedures were 21 day-old Swiss albino, lineage CH3 Rockefeller, weighing 11-15 g, and maintained at the Federal University of Campina Grande facilities. The FAT was performed according to the technique of Goldwasser & Kissling (6) modified by Dean *et al*.(4). The rabies conjugate was provided by the Pasteur Institute of São Paulo -- SP, Brazil, lot IP-CAR TOT 03/08. The historical and clinical data were obtained by interviewing the owner, and the epidemiological information was completed after the inspection of the piggery.

The rabies virus isolated from swine identified as PN169PB was submitted to RNA extraction from a 10' viral suspension, using Trizol® (Invitrogen®), according to the manufacturer's instructions. RT-PCR was carried out as described by Macedo *et al.*(12), using sense primer 504 (5'-TATACTCGAATCATGATGAATGGAGGTCGACT-3') and antisense primer 304 (5'-TTGACGAAGATCTTGCTCAT-3') targeted to the nucleoprotein gene, with a predicted amplicon of 264bp in the 3'region of the gene, close to the P gene, and M-MLV Reverse Transcriptase™ and Platinum™ Taq DNA Polymerase (Invitrogen) according to manufacturer's instructions.

The amplicon was sequenced with both primers using BigDye 3.1™ (Applied Biosystems) according to manufacturer's instructions and the sequences were obtained in an ABI-377™ automatic sequencer (Applied Biosystems).

For the construction of a dendrogram, DNA sequences retrieved from Genbank were employed and aligned by CLUSTAL/W method, using the Bioedit 7.0.9.0 program. and a nucleotide distance tree was generated with the Neighbor-Joining algorithm and MCL model using the MEGA software with 1000 bootstrap repetitions (20).

The first animal to show clinical signs (Pig 1) was a 45 days-old male pig, showing flacid paralysis of the pelvic limbs during two days, which was presumptively diagnosed as trauma. At necropsy, gross lesions were not observed. Upon histological examination, non-suppurative encephalomyelitis with perivascular cuffs composed by lymphocytes, plasma cells and rare macrophages, diffuse or multifocal gliosis, neuronophagia, hemorrhages and vasculitis were observed notably in gray matter ([Fig. 1](#fig1){ref-type="fig"}). These lesions were mild in all regions of brainstem, severe in spinal cord and absent in the telencephalon. Since the lesions were similar to those of rabies, a visit to the farm was made to get additional epidemiological data. During the visit, another animal (Pig 2) was found with nervous signs and conducted to the Veterinary Hospital. It was a 30 month-old pregnant sow, and the signs started 8 days before the visiting day. It showed anorexia and paresis followed by paralysis of the pelvic limbs and tail ([Fig. 1D](#fig1){ref-type="fig"}). During examination was in lateral recumbence, adopting a sitting dog position when forced to stand. The cutaneous sensitivity and cutaneous trunci reflex were severely decreased. At necropsy, no significant lesions were observed. The histological lesions were non-suppurative encephalomyelitis, meningitis, and trigeminal ganglioneuritis, with the same cell characteristics observed in Pig 1 ([Fig. 1](#fig1){ref-type="fig"}). Those lesions were mild in telencephalon and cerebellum and severe in brainstem and spinal cord. The leptomeninges were diffusely infiltrated by mononuclear cells with presence of perivascular cuffings.

All the fragments examined were negative by the FAT and the samples of the thalamus, pons, medulla oblongata and cervical, thoracic and lumbar medulla were positive by MIT. The swine virus isolated showed maximum nucleotide identity with bovine rabies virus transmitted by *D. rotundus* bats of the São Paulo State after DNA sequencing and phylogenetic analysis.

The place where the pigs were raised ([Fig. 2A](#fig2){ref-type="fig"}) was located in the neighboring of the town ([Fig. 2B](#fig2){ref-type="fig"}) and the pigs were feed mainly with home residues. The town is surrounded by mountains with caves, rocks and covered by the native forest (*caatinga*) typical of the semiarid region ([Fig. 2 B-D](#fig2){ref-type="fig"}). No vaccination or deworming had been done before the rabies outbreak. The owner remembered that approximately 6 months ago he noted the presence of a bat inside the pen and the signal of blood feeding in one animal. After the confirmation of rabies diagnosis, he was advised to vaccinate the remaining animals. Eight days after vaccination with a commercial rabies vaccine (raivacel® -Vallée) an adult sow showed clinical signs similar to those observed in the previous cases, but recovered in 10-12 days. No more cases were observed later.

In Brazil, rabies is frequently diagnosed in cattle and horses (11). Sheep and goats are less common affected (11) and the disease is rare in swine. In absence of cattle and horses, which are favorite source for vampire bats, other species, including swine are alternative source of food for *D. rotundus* (1, 22). Despite the reports on the isolation of rabies virus in swine there are only rare reports on the clinical signs of the disease in this species. In an outbreak of rabies transmitted initially by a dog, the main clinical signs were aggressiveness, hyper excitation, and roaring, with a furious rabies pig jumping the pen wall to bite other pigs, which were later affected with a furious form of the disease (9). In contrast, in the outbreak reported in this paper clinical signs were exclusively of the paralytic form, similar to that observed in most cases of bovine rabies (11). Those clinical signs are due to the distribution of the lesions in the affected animals which showed severe lesions on the spinal cord in both animals, mild (Pig 1) or severe (Pig 2) lesions of the brain stem, and absence (Pig 1) or mild lesions (Pig 2) in the telencephalon.

The sensibility of FAT for the diagnosis of pig rabies is questioned. Yates *et al.* (22) found four pigs negative for FAT but positive for MIT. Prins and Yates (16) analyzed 11 pigs, only one was FAT-negative, but all of them were MIT-positives. Also the absence of Negri bodies in the cases reported in this paper and in other reports (13), indicates the difficulties in the diagnosis of rabies in swine, and the importance of the differential diagnosis with other swine viral encephalitis with lesions similar to those of rabies (19). The rapid diagnosis of rabies transmitted by bats in swine is also very important because, in some occasions, human cases of rabies transmitted by vampire bats were preceded by swine cases (14).

The genetic typing of the isolate revealed that the virus is suggested that the transmitter was a *D. rotundus* bat as the swine rabies virus isolate in this study was phylogenetically related to rabies virus isolated most frequently from the *D. rotundus* vampire bats in Brazil. According to Ito et al. (8), the strain-specific reverse transcriptase-polymerase chain reaction and restriction fragment length polymorphism analysis could discriminate Brazilian rabies virus isolates into dog-related and vampire bat-related viruses and the sequencing of PCR products can reveal the probable origin of the animal transmitter. The swine isolate of this study was genetically and phylogenetically related to the rabies virus isolated most frequently from the *D. rotundus* vampire bats in Brazil. The existence of caves in the region favors the presence of vampire bats and, consequently, the transmission of the virus to other animal hosts, including wild animals, which perpetuates the presence of virus in the Brazilian semiarid region (7). Due to the seriousness of the disease, it is important to reinforce the vaccination of all farm animals, including pigs, to prevent the disease in animals and man. The Pasteur Institute of São Paulo registered from 1980 to 1995, one case of human rabies transmitted by a pig, which is considered an animal offering a median risk (3). As a consequence in any pig with neurological signs rabies is an alternative diagnostic, and there is the possibility of human transmission.
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